The next-to-minimal supersymmetric Standard Model (nMSSM) predicts the existence of a light pseudo-scalar boson "a" and the decay of the Higgs boson into a pair of such particles. This particle is searched for in several final states sensitive to different decay modes and mass ranges of the hypothetical pseudo-scalar, using ATLAS data amounting to either 20.3 fb −1 of p-p collisions at √ s = 8 TeV or between 3.2 fb −1 and 36.1 fb −1 at √ s = 13 TeV.
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The European Physical Society Conference on High Energy Physics 5-12 July, 2017 Venice Higgs boson seems consistent with the predictions for the single Higgs Boson included in the SM.
4
But the current precision of measurements leaves room for new physics, e.g. the branching ratio
5
(BR) into non-SM particles is only constrained to be 30% or less currently [3] . This is mainly due 6 to the decays into light coloured particles being difficult to access in the LHC environment. In this search m h = 125 GeV is assumed while the mass of the pseudo-scalar just needs to be 22 above the τ-pair threshold m a = 3.7 − 50 GeV. Subsequently one pseudo-scalar decays to τ-leptons
23
and the second one to muons.
25
The signature searched for includes one leptonic τ decay and the second τ is identified by one or 26 three high p T tracks [5] . The most sensitive search range is m a < 10 GeV. The decay to muons,
27
although it has a much lower BR, allows for easy trigger selection and extraction of the signal as under the assumption that the pseudo-scalar does not decay into quarks. to a mass range of 10 < m a < 62 GeV, while at the same time requiring very restrictive identification 39 and isolation criteria to reduce backgrounds from electrons or jets reconstructed as photons. This 40 background is modelled using data-driven methods to avoid large uncertainties from simulating the Fig. 2 (left) .
48
As can be seen, no excess of data above the SM background is observed and the resulting limits on 49 the cross section times branching ratio versus m a are shown in Fig. 2 (right) . Since none of the signal regions show an excess over the SM background, 95% confidence level 66 limits are set on production cross section times branching ratio for the full m a range and displayed 67 in Fig. 3 (right) . 
